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To all whom it may concern: 

Be it known that I, Tuomas A. Epison, 
a citizen of the United States, and a resident 
of Llewellyn Park; Orange, in the county 
of Essex and State of New Jersey, have in- 
vented certain new and useful Improve- 
ments in Apparatus for Recording and Re- 
producing Motion and Sounds, of which the 
following is a description. 

In the representation of animate motion 
by means of moving pictures, much of the 
effect of the original portrayal is lost by 
reason of the fact that the scenes are repre- 
sented in pantomime merely, without the 
sound which accompanied them when origi- 
nally. produced. For this reason the choice 


of subjects for representation by means of 


moving pictures is limited as only such sub- 
jects can be successfully represented in this 
manner as are accompanied by very little 
sound, scenes in which sound plays a promi- 
nent part being incapable of adequate rep- 
resentation to an audience by the mere pan- 
tomime exhibition of moving pictures. 
Likewise, the choice of subjects to be re- 
corded and later reproduced by the phono- 
graph alone is practically restricted to acts 
and scenes which are accompanied by little 
or no motion. The adequate portrayal of 
the great majority of acts and scenes in 
which both action and sound are present, as 
for example, the popular “song and dance” 
act. or the delivery of a public speech by a 
speaker who talks and moves about and 
makes gestures at the same time, cannot be 
accomplished by either the moving picture 
machine alone or. by the phonograph alone, 
but only by the simultaneous use of both of 
these machines. 

In order to simultaneously make a moving 
picture negative and phonograph record of 
an act or scene during its performance, the 
camera must be placed at a distance equal 
to substantially its normal focusing distance 
from the scene, as will be understood, and 
the recording phonograph must be placed in 
the immediate neighborhood of the scene 
being performed so that the sound may be 


readily collected and conducted to the re- - 
cording device. Likewise. to secure the. 


realistic reproduction of a scene or act by 
means of both the moving picture machine 
and the phonograph, the sounds must ap- 
pear to emanate from the screen upon which 


the moving picture is being exhibited and 
for this reason the phonograph must be 
placed. in the neighborhood of the screen— 
usually behind it—so that both in making 
the original record and negative and in re- 
producing the act or scene, the two machines 


are separated by a considerable distance, 


substantially equal to the normal focusing 


distance of the camera or projecting ma- 


chine. 


As each movement portrayed upon the. 


screen must be accompanied by the sound 


originally produced simultaneously there- 
with, it is necessary that at some time, either 
at the beginning of the operation of the 
picture machine and phonograph, or shortly 
thereafter, the two machines shall be made 
to reproduce movements and sounds which 
were originally produced at the same in- 
stant, and this same identical relation must 
be maintained throughout the entire repro- 
duction of the performance by the two ma- 
chines. It has been proposed heretofore to 
synchronize the operation of the picture 
machine and the phonograph by actuating 
these machines by means of synchronized 
electric motors, but such devices are uncer- 
tain in operation and likely to get out of 
order, are extremely expensive and have not 
been found to produce practical results. 

The object of the present invention is to 
provide a novel process and apparatus for 
making simultaneously a moving picture 
negative and a phonograph record of sound 
producing objects in motion and thereafter 
simultaneously reproducing the sounds re- 
corded by the phonograph and exhibiting 
the objects in motion by means of moving 
pictures, the apparatus which I have devised 
for this purpose being simple and inexpen- 
sive to manufacture and certain and reliable 
in its operation. 

In a device constructed and operated in 
accordance with my invention, a simple me- 
chanical form of driving mechanism is pro- 
vided to drive both the phonograph and the 
moving picture camera or projecting ma- 
chine, according as the device is to be used 
for recording or reproducing acts and 
scenes. 
found best adapted for this purpose com- 
prises a long shaft whose length is substan- 
tially equal to the distance between the two 
machines and which may be arranged in 


x. 


0 


The form of drive which I have . 


105 


tao 
€Q 


20 


> 
S 


Den 
a 


en 
ER 


80 


85 


2 


any convenient location, as for example, be- 
neath the door of the room, the phonograph 


being driven from one end of this shaft. 
and the moving picture camera or projecting - 


machine from the other. If the location of 


this the preferable arrangement because the 


be started or stopped substantially instan- 
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end of the phonograph record cylinder, the 
moving picture camera or projecting ma- 
chine will be automaticaliy set into opera- 
tion. The operation of the mechanism for 
this purpose which will hereafter be fully 
described, is independent of any variation 
in the longitudinal position which the rec- 
ord cylinder may occupy on the phonograph 
mandrel. i also provide means whereby the 
angular position of the master record upon 
the mandrel of the phonograph, during the 
making of the original record, is indicated, 
and thereby the record or duplicates there- 
of may be replaced upon the said mandrei 


_in precisely the same angular relation there- 


to as originally existed between the master 
record and the mandrel. 

In order that my invention may be more 
clearly understood, I have shown in the ac- 
companying drawings apparatus by which 
iny improved process may be carried into 
effect. 

In the figures of the drawing, wherein 
the same reference numerals are used uni- 
formly to designate the same parts through- 
out, Figure i is a view, partly in longitu- 
dinal vertical cross-section, of an apparatus 
for simultaneously making a moving pic- 
ture negative and a phonograph record; 
Fig. 2 is a view similar to Fig. 1 but show- 


ing a moving picture projecting machine 


era ab 2. 


‘from 
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and a reproducing phonograph instead of 
a moving picture camera and a recording 
phonograph respectively; Fig. 3 is a dia- 
grammatic view of one form of means for 
setting one of the machines into operation 
from the other, the moving picture camera 
or projecting machine being here shown as 
set in operation from the phonograph, and 
Figs. 4 and 5 are detail sectional views of 
portions of the moving picture camera or 
projecting machine and the phonograph re- 
spectively. i 
Referring to Fig. 1 of the drawings, a 
recording phenograph is shown at 1 and a 
downwardly directed moving picture cam- 
The phonograph is situated in 
the immediate neighborhood of the stage 
3, preferably behind and above it. Imme- 
diately above the stage is provided .a fun- 
nel 4 wiich collects the sound and conducts 


Gale 


the fieid of the camera, as shown in Fig. 1. 
Other means for cellecting the sound and 
conducting it to the phonograph may of 
course be used. The stage 3 is luminated 
source of Hight 6. A long drive 

rive both the camera and 
it estends from the 


a 
shaft 7 is used to d 
the phonograph a 
neighborhood of 
neignberkood of the 
and may be placed 
tion, for i in 
shown in the drawing, it is placed beneath 
the floor of the room. This shaft is mount- 
ed in bearings at either end and in order 
to give it rigidity, render it substantially 
non-torsicnal and at the same time make it 
as light as possible, it may be provided with 
a nuinber of stays 8 which are secured to 
ti near its ends and are held apart 
near the middie of the shaft by a plate or 
frame work 9. Any form of light rigid 
shaft may be used, however, as for exam- 
ple, the conipound shafting shown in my 
patent No. 271,814 dated February 6, 1883. 
The shaft 7 is driven from any convenient 
source of power, as for example, an electric 
motor 10, the speed of which is regulated in 
any suitable way so as ic be always uniform, 
as for instance in the regulation of electric 
motors ior operating phonographs; and the 
motor is several times more powerful than 
is necessary for driving the load, in order 
that its speed may not be momentarily 
checked when the moving picture machine is 
instantaneously started, as will be explained. 
One end of the shaft 7 is connected up to 
drive the moving picture camera or pro- 
jecting machine and the other end the pho- 
nograph. The power is preferably trans- 
mitted from the shaft through sprocket 
chains and sprocket wheels, so that all possi- 
bility of slip may be obviated, although it 
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is obvious that pulleys or gears might be 
used. The proportions of the power trans- 
mitting devices are such that the moving 
picture camera: or projecting machine and 
the phonograph is each operated at its own 
proper speed. In transmitting the power 
to the phonograph a counter-shaft 11 is pref- 
erably provided so that the phonograph 
may be placed in slightly different positions 
as shown in Figs. 1 and 2. 

Referring now to Fig. 2, 12 represents a re- 
producing phonograph and 18 a moving pic- 
ture projecting machine. The driving appa- 
ratus for these two machines is the same or 
precisely like that for the recording phono- 
graph and the moving picture camera, so 
that when the two machines have once been 
gotten to working in unison they will con- 
tinue to operate in unison: and the sounds 
and motions will be reproduced simultane- 
ously as they were originally produced. 

The mechanism for automatically setting 
the moving picture camera into operation 
from the recording phonograph and for set- 
ting the moving picture projecting machine 
into operation from the reproducing phono- 
graph, is shown in Fig. 3. In this view 14 
represents the phonograph mandrel, 15 the 
carriage which is movable transversely of 
the phonograph mandrel and the cylindrical 
blank or record thereon, under the control of 
the rotating feed screw 16. These parts are 
of ordinary construction. The carriage 15 
carries a recorder when the instrument is 
used for recording and a reproducer when it 
is to be used for reproducing, as will be un- 
derstood. Near the larger end of the man- 
drel 14 and adjustably secured thereto by 
means of a screw 17 is a small bracket 18 
provided with a longitudinal slot 19 through 
which the screw 17 is passed. The end of 
this bracket next to the record or blank cyl- 
inder is formed with a sharp edge 20 and an 
upward projection 21 forming a contact 
point. Secured to the carriage 15, and insu- 
lated therefrom, is a contact piece 22. This 
contact piece may be made of light metal 
so that it may be easily adjusted by bend- 
ing; or other means for adjusting it may be 
provided. The branches of an electric cir- 
cuit 23 are connected respectively to the man- 
drel i4 and the contact piece 22, so that when 
the contact piece 22 strikes the extension 21 of 
the bracket 18, the circuit will beclosed. This 
circuit includes the coils of an electromag- 
net 25. The armature 26 of the magnet 25 
is carried upon a lever 27 here shown as a 
bell-crank lever, forming a part of the de- 
vice used when the electric. circuit is closed 
as above described, to set into operation the 
moving picture camera, or projecting ma- 
chine, a sectional plan view of which is 
shown in Fig. 4. 28 indicates a gear wheel 
operatively connected to the shaft 7 and 
meshing with a pinion 29, which operates to 


continuously rotate a disk 30 carrying a 
friction member such as a friction disk 31. 
The friction disk 31 bears against the actu- 
ating disk or pin wheel 32 which when ro- 
tated actuates the intermittent feed device 
of the moving picture camera or projecting 
machine. The disk 32 is normally held from 
rotation by a hook 33 on the lever 27 and 
engaging a pin 34 on the said disk 32. 
When the circuit 23 is closed by the con- 
tact pieces 21 and 22, the magnet 25 being 
energized, the hook 33 is drawn away from 
in front ofthe pin 34, and the intermittent 
feed device of the camera or projecting ma- 
chine is permitted to rotate under the con- 
trol of the friction member 31. A spring 
actuated pawl, 35 automatically interlocks 
with the lever 27 and holds the same re- 
tracted when drawn back by the magnet 25. 
The operation of the devices which have 
been described is as follows: When the origi- 
nal performance of the act or scene is to be 
recorded upon the phonograph .and photo- 
graphed by the moving picture camera, a 
record blank is placed upon the tapering 
mandrel 14 of the phonograph and pushed 
thereon until it binds. The bracket 18 is 
then pushed against the end of the record 
blank and secured in place by means of the 
screw 17, the sharp edge 20 making a slight 
but readily visible mark in the end of the 
blank.- A sensitized film is placed in the 
camera with a previously marked portion 
thereof opposite the light aperture. The 


stage is now illuminated and when the per- 1< 


formers are ready to begin the performance 
the electric motor 10 is set-into operation 
and the phonograph is driven thereby. As 
the phonograph is operated the contact piece 
22 is moved transversely of the mandrel and 
record blank by means of the carriage 15 
and comes into contact with the projection 
21, and the circuit 23 being thus closed the 
camera is automatically set into operation 
by the mechanism already described, where- 
upon the act or performance which is to be 


photographed and recorded phonographi-. 
cally is commenced. Ordinarily an an- 


nouncement of the act or scene to be re- 
corded willbe made on the phonograph be- 
fore the circuit is closed and the moving 
picture camera is started. -With some prac- 
tice this announcement may be made to. im- 
mediately precede the actual record, so that 
there will be no undesirable hiatus. 

In order to reproduce the scenes and move- 
ments thus=recorded and photographed, a 
positive film is made from the negative film 
by a direct-printing process so that it is an 


exact duplicate thereof, and this positive: 


film is placed in a projecting machine which 
is substituted for the moving picture camera, 
with the same point of the film epposite the 
projecting aperture as was oppesite the ex- 


_ posure aperture when the camera was start- 


126 


180 


10 


15 


29 


25 


30 


35 


49 


50 


60 


65 


&. 


ed to take the picture. A duplicate record 
made from the original master record is 
placed on a reproducing phonograph which 


is substituted for the recording phonograph 


in use during the original production of the 
act or scene, and the bracket 18 upon this 
phonograph is secured against the end of 
the record by means of the screw 17, the 
record having been turned to the same angu- 
lar position upon the mandrel as was occu- 
pied by the master record. The original 
record may be used for reproduction upon 
the phonograph, in which case a phonograph 
with a'feed screw having precisely the same 
pitch as that on the original recording 
phonograph will be used. If, however, a 
duplicate record made by the usual molding 
process is used for reproduction, (since the 
material from which such duplicate molded 
records are made, shrinks somewhat during 
the process of cooling, and the record is 
therefore somewhat shorter than the origi- 
nal master record,) a phonograph is used 


having a feed screw of somewhat smailer, 


pitch than that of the phonograph used for 
recording. Such records shrink symetri- 
cally throughout their length and the 
amount of such shrinkage is definitely 
known and may be accurately compensated 
by a change in the pitch of the feed screw 
as above indicated. The machines having 
been thus arranged, the phonograph is set 
into operation by starting the motor 10 and 
when the contact pieces 21 and 22 strike 
against one another the moving picture pro- 
jecting machine will be set into operation 
when the reproducing: stylus of the phono- 
graph has reached a point on the record cor: 
responding precisely with the point on the 
positive film at which the latter is set into 
motion, the announcement of the act or 
scene having first been reproduced phono- 
graphically, as. will be understood. The 
two machines having been set into operation 
in the desired relation and being driven by 
driving mechanism identical with that used 
during the performance of the original act 
or scene, this desired identical rélation will 
continue throughout the reproduction of the 
act or scene. Portions of the film corre- 
sponding to the successive phonograph rec- 
ords mav be joined together by blank pieces 
of film, and as soon as the display of one 
such section. has been completed, the lever 
27 may be released from the pawl 35, when 
the moving picture machine will come to a 
stop. The record cylinder upon the phono- 
graph may now be replaced by the record 


‘cylinder corresponding to the succeeding 


pertion of “flkhh and the new section of 
film properly positioned upon the project- 
ing machine, the bracket 18 properly adjust- 
ed and, as soon as the contact piece 22 
strikes the contact piece 21 the projecting 
machine will again be set into operation, 
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and the performance can thus be continued 
until the entire length of film in the maga- 
zines of the moving picture projecting ma- 
chine and ‘the corresponding records have 
been exhausted. 

Having thus described my invention, I 
claim: 

1. In a device of the class described, the 
combination with a phonograph mandrel 
and carriage, and means for operating them, 
of a contact device carried by said mandrel, 
and adapted to engage the end of a record 
or blank placed upon said mandrel, a ‘contact 
device carried by said carriage and adapted 
to contact said first named contact device at 
a fixed point in the travel of said ‘carriage 
over said record or blank, a moving picture 
machine, and means for setting the same in 
operation automatically upon the contact- 
ing of said contact devices, substantially as 
set forth. 

2. In a device of the character described, 
the combination, of a phonograph compris- 
ing a rotatable support adapted to carry a 
sound récord or blank, a contact piece car- 
ried by said support, a movable contact piece 
secured to a permanent part of the phono- 
graph and adapted to be struck by the first 
named contact piece in its rotation by the 
support, an_ electric circuit normally open 
and adapted to be closed by the said contact 
pieces, an electromagnet, the coils of which 
are included within the electric circuit, a 
moving picture machine, common actuating 
means for the said phonograph and moving 
picture machine positively geared to the 
phonograph, means under the control of 
said magnet for preventing the operation of 
the moving picture machine, the movable 
contact being aétuated by the phonograph to 
automatically effect the closing of said cir- 


cuit to thereby energize said magnet for re- 


leasing the said ‘preventing means, and 
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means for automatieally locking the said - 


preventing means in releasing position upon 
the release thereof, substantially as de- 
scribed. 

3. In a device of the class described, the 
combination with a phonograph mandrel 
and carriage and means for operating them, 
of an adjustable contact device carried by 
said mandrel and adapted: to be adjusted 
with respect to the mandrel into a predeter- 
mined position relative to a record or blank 
placed upon the said mandrel, a contact de- 
vice carried by the said carriage adapted to 


‘contact said first named device at a fixed 


point in the travel of said carriage over said 
record or blank, a moving picture machine 
and means for setting the same in operation 
automatically upon the contacting of said 
contact devices, substantially as set forth. 
4. In a device of the class described, the 
combination with a phonograph mandrel 
and carriage and means for operating them, 
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of an adjustable contact device carried by 
said mandrel and adapted to be adjusted 
with respect to the mandrel into position 
against the end of a record or blank placed 
upon the said niandrel, a contact device car- 
ried by the said carriage adapted tc contact 
said first named device at a fixed point in 
the travel of said carriage over said record 
or blank, a moving picture machine and 
means for setting the same in operation auto- 
matically upon the cortacting of said con- 
tact devices, substantially as set forth. 

5. In a device of the class described, the 
combination of a phonograph comprising a 
rotating mandrel adapted to carry a sound 
record or blank and a traveling carriage, a 
contact piece secured to said mandrel and a 
coacting contact piece upon said carriage, an 
electromagnet, a normally open electric cir- 
cuit including the said contact pieces and 
the coils of the electromagnet, a moving 
picture machine located at substantially its 
focal distance from said phonograph, actuat- 
ing means comprising a long substantially 
non-torsional shaft extending from the pho- 
nograph to the moving picture machine, and 
means under control of the said magnet for 
operatively connecting said ‘projecting ma- 
chine to the said actuating means, substan- 
tially as described. 

6. The combination of a stage, a moving 
picture camera focused upon said stage, a 
recording phonograph adjacent said stage, 
a funnel connected with said phonograph 
and having a downwardly directed exit por- 
tion placed above the stage, said phonograph 
and funnel being located without the field 
of the camera, and means connecting said 
phonograph and camera for actuating the 
same in synchronism, substantially as set 
forth. ; 

7. In a device for simultaneously repro- 
ducing sounds and exhibiting motion pic- 
tures the combination of a reproducing 
phonograph, a moving picture projecting 
machine, actuating means for the said pho- 


‘this 4th day of 


nograph and projecting machine, means for 
preventing the operation of the projecting 
machine, a device secured to the record car- 
rier of the phonograph, and means under 
the control of said device for releasing the 
said preventing means at a predetermined 
point in the operation of the phonograph, 
substantially as described. 

8. In a device of the character described, 
the combination of means adapted to render 
a moving picture machine inoperative, and 
means for actuating said first means to ren- 
der said moving picture machine operative 
comprising an electric circuit, an electro- 
magnet in said circuit, and a talking ma- 
chine having a record carrier, and a device 
upon said carrier for closing said electric 
circuit, substantially as described. 

9. In a device of the character described, 
the combination of a clutch adapted to lock 
a cinematograph mechanism against opera- 
tion, and means controlling the operation 
of said clutch to release said cinemato- 
graph mechanism comprising an electric cir- 
cuit, an electro-magnet in said circuit, and 
a talking machine having a record carrier 
and a device upon said carrier for closing 
said electric circuit. 

10. In a device of the character described, 
the combination of a clutch adapted to lock 
a cinematograph mechanism against opera- 
tion, and means controlling the operation of 
said clutch to release said cinematograph 
mechanism comprising an electric circuit, an 
electro-magnet in said circuit, and a talking 
machine having a record carrier, means 
upon said carrier for indicating the position 
for a sound record thereon, and a device 
upon said carrier for closing said electric 
circuit. 

This specification signed and witnessed 

Feb., 1908. 
THOMAS A. EDISON. 
Witnesses: 
Frank D. Lewis, 
H. H. Dyxe. 
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